Proteomics analysis of the temporal changes in axonal proteins during maturation.
After the initial primary projection, axons undergo various structural and functional changes to establish mature neural circuits. The changes in protein expression associated with this maturation were investigated in lateral olfactory tract axons using two-dimensional gel electrophoresis. The most prominent group upregulated during the period consisted of calcium-dependent membrane-binding proteins including VILIP1, neurocalcin delta, copine 6, and annexin A6 from three structurally different families. During maturation of primary cultured neurons, annexin A6 gradually became concentrated on the axon initial segment, and its overexpression significantly enhanced axon branching. On the other hand, overexpression of VILIP1 and neurocalcin delta reduced axon outgrowth and branching. The second group upregulated during axon maturation comprised tubulin- and microtubule-binding proteins including CRMP2, guanine deaminase, MAP1B, and fibronectin type3 SPRY domain-containing protein. Because the maturation of lateral olfactory axons involves massive extension of secondary collateral branches, the augmentation of these proteins during these stages may underlie the drastic restructuring of the axon cytoskeleton.